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MoPvaPon	  

Also…	  
•  Large	  emphasis	  has	  been	  put	  on	  mi4ga4ng	  effects	  from	  a	  JPSS	  data	  
gap,	  if	  realized.	  	  	  
–  This	  consists	  of	  a	  push	  to	  understand	  and	  assimilate	  these	  more	  unconven4onal	  
satellite	  observa4ons.	  

– However,	  PMW	  imager,	  Geo,	  etc.	  cannot	  replace	  informa4on	  provided	  by	  a	  
microwave	  sounder.	  
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TradiPonally,	  microwave	  imager	  data	  has	  not	  been	  well	  assimilated	  in	  NOAA	  
operaPonal	  data	  assimilaPon	  (DA)	  systems.	  	  Challenges:	  
• 	  	  Surface	  characteriza4on	  (par4cularly	  non-‐ocean)	  

o 	  	  Soil	  moisture/vegeta4on	  
o 	  	  Snow	  pack/sea-‐ice	  proper4es	  
o 	  	  ONen	  defined	  by	  emissivity,	  temperature	  

• 	  	  Atmospheric	  characteriza4on	  
o 	  	  Some	  channels	  sensi4ve	  to	  hydrometeors	  

Difficult	  to	  simulate/	  
Radiometric	  bias	  and	  
observa4on	  error	  
characteriza4on	  

Day	  5	  500	  mb	  Anomaly	  CorrelaPon	  for	  NH,	  SH,	  and	  dieoff	  curves	  for	  early	  AM,	  mid-‐
AM	  and	  PM	  orbits	  (CNTRL)	  and	  early	  AM	  and	  mid-‐AM	  only	  (2POLAR).	  	  Experiments	  
run	  using	  T574	  GDAS/GFS	  (2012	  OperaPonal	  Version)	  
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SSMI/S,	  AMSR2	  Status	  
•  A	  1DVAR	  preprocessor	  has	  been	  integrated	  into	  the	  GSI	  
•  SSMI/S	  sounding	  channels	  are	  assimilated	  in	  the	  GSI,	  with	  capability	  to	  assess/

assimilate	  imaging	  channels	  
•  Radiance	  quality	  assessment	  for	  SSMI/S	  and	  AMSR2	  is	  in	  process	  
•  GSI	  is	  currently	  being	  extended	  to	  assimilate	  AMSR2	  

–  Data	  is	  available	  in	  BUFR	  ad-‐hoc	  
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•  Overview	  of	  passive	  microwave	  (PMW)	  sensors	  and	  informa4on	  
content	  
•  Current	  baseline	  SSMI/S	  imaging	  channel	  radiance	  monitoring	  
•  GSI	  1DVAR	  preprocessing	  –	  applica4on	  to	  SSMI/S	  
•  Future	  work	  

Outline	  
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Passive	  Microwave	  Imager	  
Overview	  
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Current	  Polar	  ConstellaPon	  	  
Passive	  Microwave	  Pla_orms	  	  
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18:00	  06:00	  
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F16(Early	  AM)	   17:37	  
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F18(AM)	  

METOP-‐B(AM)	  

21:40	  

F19(Early	  AM)	   17:30	  

Aqua	  (PM)	  

13:30	  

Future	  satellite	  (high	  level	  confidence)	  

19:xx	  

F20(AM)	  

Note	  that	  
currently	  not	  all	  
satellites	  are	  
assimilated	  (no	  
need	  given	  the	  
redundancy)	  

GCOMW(PM)	  

13:30	  
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PMW	  InformaPon	  Content	  
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Not	  currently	  assimilated	   Will	  not	  be	  assimilated	  
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PMW	  Imager	  InformaPon	  Content	  
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Layer	  at	  which	  dTb	  for	  each	  channel	  reaches	  1	  K	  due	  to	  
addi4on	  of	  water	  vapor,	  from	  top-‐of-‐atmosphere	  to	  
surface,	  in	  a	  standard	  tropical	  atmosphere.	  

ATMS	   AMSR2	  

Percent	  of	  total	  column	  water	  
vapor	  (TPW)	  below	  a	  given	  
pressure	  level	  for	  tropical,	  arc4c,	  
and	  mid-‐la4tude	  atmospheres.	  

98%	  TPW	  
Below	  
400	  hPa	  
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PMW	  Imager	  InformaPon	  Content	  
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Hurricane	  Sandy	  case	  –	  October	  27,	  2012	  
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SSMI/S	  Preprocessing	  and	  
AssimilaPon	  
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GSI	  SSMI/S	  Overview	  
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Assimilated	  

Read	  SSMI/S	  

Assimila4on	  

Read	  BUFR	  
Spa4al	  Average	  (60	  FOVS)	  
QC	  
Grid	  

Outer	  Loop	  

Inner	  Loop	  

Setuprad	  
Read	  	  Obs	  
Read	  Guess	  fields	  
Call	  CRTM	  
Compute	  	  bias	  
QC	  

1DVAR	  pp	  
	  
Retrieve:	  
T,	  Q,	  Tskin,	  Cloud,	  
Emissivity	  
Return:	  
Parameters,	  
QC	  informa4on	  

Not	  Assimilated	  

Setuprad	  
Read	  	  Obs	  
Read	  Guess	  fields	  
1DVAR	  preprocessor	  
Call	  CRTM	  
Compute	  	  bias	  
QC	  

To	  Be	  
Assimilated	  
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SSMI/S	  Current	  Status	  
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Case	  day	  2013-‐08-‐23	  (00Z	  Cycle)	  
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SSMI/S	  Current	  Status	  
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Case	  day	  2013-‐08-‐23	  (00Z	  Cycle)	  
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AssimilaPon/Retrieval	  
 	  	  All	  parameters	  retrieved	  
simultaneously	  	  	  
 	  	  Valid	  globally	  over	  all	  surface	  types	  
 	  	  Valid	  in	  all	  weather	  condi4ons	  
 	  	  Retrieved	  parameters	  depend	  on	  
informa4on	  content	  from	  sensor	  
frequencies	  

1DVAR	  Preprocessor	  
MulP-‐Instrument	  Inversion	  and	  Data	  AssimilaPon	  Preprocessing	  System	  
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MIIDAPS	  

S-‐NPP	  ATMS	  

DMSP	  F16	  	  SSMI/S	  
DMSP	  F17	  	  SSMI/S	  
DMSP	  F18	  	  SSMI/S	  

GPM	  GMI	  

MetOp-‐A	  	  AMSU/MHS	  
MetOp-‐B	  	  AMSU/MHS	  

GCOM-‐W1	  AMSR2	  

Megha-‐Tropiques	  
SAPHIR/MADRAS	  

TRMM	  TMI	  

NOAA-‐18	  AMSU/MHS	  
NOAA-‐19	  AMSU/MHS	  

Inversion	  Process	  
 	  	  Consistent	  algorithm	  across	  all	  
sensors	  	  	  
 	  	  Uses	  CRTM	  for	  forward	  and	  
Jacobian	  operators	  
 	  	  Use	  forecast,	  fast	  regression	  or	  
climatology	  as	  first	  guess/background	  

Benefit	  of	  the	  1DVAR	  preprocessor	  is	  to	  enhance	  QC,	  as	  well	  as	  increase	  the	  
number	  and	  types	  of	  observaPons	  assimilated	  (e.g.	  imager	  data)	  
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1DVAR	  Preprocessor	  Outputs	  
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1DVAR	  Preprocessor	  –	  SSMI/S	  
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Case	  day	  2013-‐08-‐23	  (00Z	  Cycle)	  

(a)	  F18	  SSMI/S	  22	  GHz	  
Corrected	  Brightness	  
Temperature,	  and	  
1DVAR	  QC	  outputs	  
including	  (b)	  ChiSq,	  (c)	  
Number	  of	  Retrieval	  
Alempts	  (max	  2),	  and	  
(d)	  Number	  of	  itera4ons	  
for	  minimiza4on	  (max	  7)	  

Many	  points	  in	  (c)	  show	  
zero	  retrieval	  alempts	  
which	  needs	  to	  be	  
inves4gated.	  

a)	   b)	  

c)	   d)	  
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1DVAR	  Preprocessor	  –	  SSMI/S	  
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Case	  day	  2013-‐08-‐23	  (00Z	  Cycle)	  

(a)	  1DVAR	  retrieved	  
TPW	  (b)	  Liquid	  Water	  
Path,	  (c)	  22	  GHz	  surface	  
emissivity,	  and	  (d)	  skin	  
temperature	  

a)	   b)	  

c)	   d)	  
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1DVAR	  Impact	  on	  AssimilaPon	  
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Case	  day	  2013-‐08-‐23	  (00Z	  Cycle)	  

O-‐B	  using	  1DVAR	  Dynamic	  
Emissivity	  as	  input	  to	  simula4on	  

O-‐B	  using	  Emissivity	  from	  model	  as	  
input	  to	  simula4on	  (default)	  
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Future	  Work	  

•  Preliminary	  integra4on	  of	  the	  1DVAR	  
preprocessor	  has	  been	  completed	  

•  SSMI/S	  
–  Perform	  SSMI/S	  radiance	  quality	  assessment	  (including	  F19)	  
–  Op4mize	  1DVAR	  retrieval	  and	  use	  of	  outputs	  in	  GSI	  (QC,	  
emissivity,	  hydrometeors)	  to	  increase	  use	  of	  surface	  and	  
hydrometeor	  affected	  observa4ons	  

–  Assess	  forecast	  impact	  of	  imaging	  channels	  (global	  and	  regional)	  

•  AMSR2	  
–  Finish	  GSI	  plumbing	  
–  Follow	  tasks	  from	  SSMI/S	  work	  
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